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Disorders of the cardiac outflow tract (OFT) comprise the
majority of serious congenital heart disease (CHD). Formation of
the OFT results from the finely controlled interplay of several cell
populations, including cardiac neural crest (CNC), OFT endothelium,
and pharyngeal mesoderm (secondary heart field, SHF). In mouse,
CNC is required for normal patterning of the OFT, particularly the
septation of the OFT into separate systemic and pulmonary outflows.
To further understand the role of CNC in OFT patterning, microRNA
(miRNA) regulatory function in the CNC was disrupted through
Pax3-specific deletion of Dicer, a critical processor miRNA precursor
transcripts to functional miRNAs. Normal miRNA expression is lost in
the Pax3 fate mapped domain, including the dorsal neural tube,
neural crest, and presomitic mesoderm. Loss of Dicer in the Pax3
domain leads to midgestational embryonic lethality and a series of
patterning defects affecting the branchial arches, hypaxial muscu-
lature, and the OFT. In particular, the abnormal patterning of the OFT
is reminiscent of serious forms of CHD. This work will describe
specific abnormalities in neural crest differentiation and function
with the loss of normal miRNAs. In addition, candidate miRNAs and
gene targets will be discussed, as well as the impact of these findings
for clinical CHD.
doi:10.1016/j.ydbio.2009.05.228
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Patterning of the developing posterior murine circulatory system
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Although vascular misconnections between the umbilical cord,
yolk sac and fetus are associated with a variety of birth defects, how
this normal relationship is established is obscure. During elongation,
the distal allantois develops a highly branched vasculature that
provides a wide vascular surface area for fusion with the chorion. By
contrast, the proximal region develops a thick, unbranched vascu-
lature that amalgamates with the embryonic dorsal aorta and yolk
sac blood vessels. Using simple methodologies in fixed and living
whole mouse embryos, our results suggest that the outer surface of
the allantois, together with visceral endoderm, cooperates to
establish a vascular continuum within the mammalian conceptus
for optimal maternal exchange during gestation.
doi:10.1016/j.ydbio.2009.05.229
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Endocardial requirements for myocardial morphogenesis
Nathalia S. Glickman Holtzman, Aida Munarova
Department of Biology, Queens College, CUNY, Flushing, NY, USA
Organogenesis requires the specification of diverse cell fates,
coordinated cellular movements and cellular interactions to generate
a properly formed organ. Vertebrate heart formation begins as
myocardial precursors move to the midline, where they surround a
central endocardial core, to form a cardiac ring that elongates into a
linear heart tube. Interactions between these two layers instruct the
morphological and physiological properties of both layers during both
linear heart tube formation and later cardiac maturation. Because the
linearheart tube serves as a scaffold for further cardiacmaturation, even
small errors in these endocardial/myocardial interactions can have
grave consequences on cardiac function. We have demonstrated a
requirement for early interactions between the endocardium and
myocardium in regulating myocardial cell migration. In addition, we
have identified a morphologically distinct flk1 positive, fli-1 negative
subpopulation of endocardial cells we call the endocardial ring
juxtaposed to the myocardium at cardiac ring stage. Loss of these cells
results in the formation of a dismorphic cardiac ring and heart tube
defects. We hypothesize that a newly identified VEGF receptor
expressing endocardial subpopulation directs the formation of the
myocardial ring, a key step in heart tube assembly that acts as a scaffold
for myocardial elongation. To test this hypothesis, we are assessing the
requirement for VEGFR in formation of endocardial ring and test the
requirement for the endocardial ring indirectingheart tubeassemblyby
removing distinct endocardial subpopulations using MOs and confocal
microscopy to assess myocardial and endocardial cell behavior.
doi:10.1016/j.ydbio.2009.05.230
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Pro-epicardial and inflow myocardial cells share common
lineage in avian
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The heart wall is composed by three different layers: endo-, myo-
and epicardium. The origin of the epicardium is traced only to the pro-
epicardium, a cauliflower organ that is formed on the right sinus horn
of the heart inflow region (sinus venosus) but the progenitor cells of
the pro-epicardium organ itself are not known. 3-D reconstruction and
early expression of Tbx18 suggested that the progenitor cells of the
pro-epicardium organ might be localized in the pre-myocardium of the
inflow region. We attempted to fate map the pro-epicardium organ by
using live fluorescent labeling in vivo. Fluorescent crystals were
inserted in the right and left sinus horn at the somitic level of 912
somite chick embryos and migration and differentiation of labeled cells
were followed. The results showed that when crystals inserted in the
heart filed, namely the caudal area of the heart inflow around stage
HH1011 but only on the right side, the inflow cells contribute to the
pro-epicardium organ where the crystal inserted in the left side
contributed only to the myocardium. This shows that the pro-
epicardial and inflow myocardial cells share common lineage in avian.
The pro-epicardium cells then move over the heart surface to form
the epicardium layer which contributes to the formation of the
coronary vasculature and other structures of the heart.
doi:10.1016/j.ydbio.2009.05.231
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bud by inhibiting Wnt signaling
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Mammalian tooth develops through the epithelialmesenchymal
interactions involving a number of signaling pathways. However, little is
known on how the level of each signaling is precisely controlled and
howdifferent pathways interactwith eachotherduring theprocesses. In
Wise-null mice, multiple aspects of tooth development are disrupted
resulting in abnormal tooth number, size and cusp pattern. Here, we
show that most of the mutant phenotypes can be rescued by reducing
dosage of Wnt co-receptors, LRP5 and LRP6, suggesting direct interac-
tion ofWisewith the co-receptors.Our analysiswith the TopGal reporter
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indicates elevated Wnt signaling in Wise-null tooth germs, and reveals
that loss of Wise results in survival and accelerated development of a
vestigial tooth bud in the normally toothless diastema region. Gene
expression analysis indicate that FGF and Shh signaling is also elevated
in Wise mutant tooth buds consistent with the current model thatWnt
signaling acts upstream of those pathways to regulate tooth develop-
ment. In addition, when over-expressed with a Keratin 14-Wise
transgene, Wise can disrupts development of ectodermal organs
including hair follicles and teeth mimicking other Wnt antagonists.
Our results demonstrate that Wise acts as a major regulator of tooth
survival, growth and patterning through restrictingWnt activity and its
downstream signaling pathways.
doi:10.1016/j.ydbio.2009.05.232
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Role of WNT11 during avian facial morphogenesis
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Perturbations innormal process of face development cause cleft lip to
develop, a condition that affects 1:800 babies each year. Wnts are
secreted glycoproteins and there are 19 in mammals. Little is known
about the role ofWnts in facialmorphogenesis. Here,we investigated the
hypothesis thatWNT11 regulates the process of lip fusion.WNT11 is first
localized in themesenchymeof themaxillaryprominence (mxp) close to
where the lip will fuse. Later WNT11 expression is shifted out of the
fusion zone and is restricted to the lateral mesenchyme under the eye.
WNT11 is never expressed in the frontonasalmass (fnm)or themiddle of
the upper beak thusmight act as a negative regulator of lip fusion. In the
present study, we found that misexpression of WNT11 in the maxillary
prominence/frontonasal mass using an avian retrovirus leads to large
gaps in the soft tissues and skeleton. These effects are equivalent to cleft
lip in humans. Recently WNT11 polymorphisms have been found in
patients with clefts. We also found that WNT11 overexpression down-
regulates the expression ofMSX1whereas upregulates DKK1 (canonical
Wnt antagonist) thus the cleft phenotype caused by WNT11 is due to
blocking the activity of canonical WNT signalling. Further we also found
that SHH, BMP4 and FGF8 negatively regulate WNT11 expression
whereas RA induces WNT11. These results are the first to show the
context dependent regulation of WNT11 and its interaction with the
otherknownsignallingpathways involved innormal facial development.
Thus, we identified WNT11 as a new gene involved in facial clefting.
doi:10.1016/j.ydbio.2009.05.233
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Folate's role in the development of the face, jaw, palate and
teeth — Does one size fit all?
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Prenatal folate supplementation inhibits the onset of neural tube
defects such as cranial facial malformations which are diagnosed in
75% of all congenital birth defects in humans, affecting the head, face
and oral cavity. This study examines the effects of folate concentra-
tion on cranial facial, palate and tooth development. Timed pregnant
ICR mice were treated on the evening of either E11 or E14 with sterile
saline, 1 X FA (12 mg/kg folinic acid) or 4 X FA (48 mg/kg folinic
acid). On days E12 and E13 they were treated in the morning with
either sterile saline or 20 mg/kg Methotrexate (MTX) and 1 X FA or 4
X FA and in the evening either sterile saline or 1 X FA or 4 X FA
resulting in 4 experimental groups for each treatment period. Various
levels of folate supplementation have led to stage specific differences
in jaw and tooth primordia formation. Clefting was only observed in
the 1 X FA E14 group of embryos suggesting that the administered
folate concentration was insufficient. Alterations in embryonic head
and jaw shape were noted for both the E14 and E17 embryos with the
most pronounced differences being seen in the 4 X FA groups. The
changes seen in either E14 or E17 embryos were not as pronounced
among adult mice from these treatment groups suggesting that some
type of compensatory mechanism might be at work. This study
provides insight into the role of folate concentration and timing
during cranial facial embryonic development.
Funded by: Northeastern Illinois Foundation.
doi:10.1016/j.ydbio.2009.05.234
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The role of actin dynamics and the PCP pathway in mammalian
convergent extension and establishment of leftright asymmetry
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In many model organisms the planar cell polarity (PCP) pathway
is required for the morphogenesis of embryonic structures. These
changes in cellular architecture are achieved by the pathway's ability
to rearrange the actin cytoskeleton within a single cell. In accord with
these observations, it has previously been shown that proteins that
control actin dynamics may also influence the PCP pathway. An
example of this is the protein Cofilin, which severs existing actin
filaments and is required for cell motility. When Cofilin is mutated in
Drosophila there are defects in the PCP pathway, suggesting that the
actin cytoskeleton is required for PCP signaling. Mutations in the PCP
pathway in mice have been shown to cause a defect in axis elongation
and neural tube closure; however, these mutations do not cause as
severe a defect as similar mutations in other vertebrate systems.
Therefore, to further investigate the role of the PCP pathway in
morphogenesis of the mouse embryo we are investigating a genetic
interaction between one of the core PCP proteins, Vangl2, and Cofilin,
a protein that regulates the actin cytoskeleton. Through this work I
have shown that these two genes cooperate in the morphogenesis of
the notochordal plate and in the positioning of nodal cilia that are
required for the establishment of leftright asymmetry.
doi:10.1016/j.ydbio.2009.05.235
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Dissecting the role for ciliary genes in intrinsic cell polarity during
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Planar cell polarity (PCP) refers to coordinated orientation of
intrinsically polarized cells along the plane of a cell sheet. During PCP
signaling, conserved PCP proteins form asymmetric membrane-
associated complexes to establish a planar axis for neighboring cells.
The mechanism underlying downstream intrinsic cell polarization
during PCP signaling, however, is not clear. The mammalian hearing
organ represents a distinct form of PCP. It is showcased by the uniform
orientation of V-shaped hair bundles, consisting of microvilli-derived
stereocilia and a single primary cilium, at the apical surface of sensory
hair cells. Previously, we showed that the inactivation of ciliary genes
does not affect the formation of asymmetric membrane-associated PCP
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